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Background.— Intracardiac echocardiography probe can be used
trough esophageal route (ICE-TEE) to monitor transeptal puncture
and evaluate left atrial appendage (LAA) without requiring general
sedation. The purpose of the study is to evaluate the accuracy and
the safety of ICE-TEE during Amplatzer Cardiac Plug (ACP) implan-
tation.
Methods.— The study included 16 consecutive patients
(75± 7 years) in atrial ﬁbrillation with high-risk of embolism
(CHAD-Vasc = 5± 1.4) that required LAA closure by ACP because of
severe bleeding complications occurring under vitamin K antagonist
(HAS-BLED = 4± 0.9). Standard TEE was performed the day before
the device implantation for LAA sizing and excluding thrombosis.
During the procedure, ICE-TEE was used under local anesthesia
to determine ACP diameter (ACP diameter = 1.2*LAA diameter by
ICE-TEE) and monitor ACP positioning. LAA size by ICE-TEE was
compared to the size obtained by ﬂuoroscopy and standard TEE
and ACP lobe size after device implantation by ICE-TEE to cardiac
computed tomography (CT).
Results.— LAA maximal diameter by ICE-TEE did not differ from TEE
(21± 3mm vs. 20± 3mm, r = 0.9, P < 0.001), while ﬂuoroscopy mea-
surement was lower (19± 3mm, P < 0.05 vs. ICE-TEE and P = 0.08
vs. TEE). ACP was successfully implanted in 13 patients after one
device, two patients after two devices and one failed because of
a complex LAA anatomy. As expected ACP diameter implanted was
1.2± 0.04 (mean = 25± 3mm,≤ 26mm in 10/16 patients) greater
than LAA size measured by ICE-TEE. ACP size by ICE-TEE at the end
of the procedure was similar to cardiac CT measurement (23± 7mm
vs. 23± 4mm, R = 0.98, P < 0.001). Finally, the procedure (mean
duration = 62± 27minutes, X-ray exposure = 78± 51Gray/m2) was
safely conducted in all without pericardial effusion and prosthesis
migration.
Conclusions.— ICE-TEE probe through esophageal route may be used
for the sizing and the monitoring of ACP device implantation. Com-
pared to standard TEE, ICE-TEE does not required general sedation.
http://dx.doi.org/10.1016/j.acvd.2013.03.040
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Echocardiographic prediction of risk for embolism
in patients with active infective endocarditis
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F. Triki , M. Hentati , S. Kammoun
Hédi Chaker hospital, Sfax, Tunisia
Objectives.— The aim of our study was to assess the value of trans-
esophageal echocardiography (TEE) in predicting embolic events
(EEs) in a large group of patients with deﬁnite endocarditis accord-
ing to the Duke criteria, including silent embolism.
Background.— Infective endocarditis is a serious disease with
diverse clinical manifestations. The value of echocardiography in
predicting embolism in patients with endocarditis remains contro-
versial. Rare studies reported an increased risk of embolism in
patients with large and mobile vegetations.
Methods.— Transesophageal echocardiograms of 212 consecutive
patients with deﬁnite infective endocarditis (IE) were analyzed. The
incidence of embolism was compared with the echocardiographic
characteristics (localization, size and mobility) of the vegetations.
To detect silent embolism, cerebral scans and abdominal echogra-
phy were performed in 87% of patients.
Results.— Among 212 patients, 32 (15%) had one or more EEs. There
was no difference between patients with and without embolism
in terms of age, gender and valve involved. On univariate anal-
ysis, Staphylococcus infection and vegetation length and mobility
were signiﬁcantly related to EEs. A signiﬁcant higher incidence of
embolism was present in patients with vegetation length > 10mm
(78.1%, P < 0.001) and in patients with mobile vegetations (71.8%,
P < 0.001). Embolism was particularly frequent among 30 patients
with both severely mobile and large vegetations (> 15mm) (93.75%,
P < 0.001). On multivariate analysis, the only predictors of embolism
were vegetation length (P = 0.03) and mobility (P = 0.01).
Conclusions.— Our study shows that the presence of vegetations on
TEE is predictive of embolism and that the morphologic character-
istics of vegetations are helpful in predicting EEs in both mitral and
aortic valve IE. It also suggests that early operation may be rec-
ommended in patients with vegetations > 15mm and high mobility,
irrespective of the degree of valve destruction, heart failure and
response to antibiotic therapy.
http://dx.doi.org/10.1016/j.acvd.2013.03.041
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Contribution of the simpliﬁed proximal isovelocity
surface area method in the evaluation of mitral
stenosis
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Introduction.— Echocardiographic measurement of mitral valve
area (MVA) in the mitral stenosis (MS) is done by several methods
including the proximal isovelocity surface area (PISA). One limita-
tion for this method is the requirement of an angle correction factor
(angle alpha between the mitral leaﬂets), which requires a manual
measurement.
Objectives.— The aim of our study is to verify the validity of a simpli-
ﬁed formula (simpliﬁed PISA) based on a ﬁxed value of angle alpha
by comparing in a group of patients with rheumatic MS the reli-
ability of the simpliﬁed PISA method versus the two-dimensional
planimetry, taken as a reference examination, to determine the
effect of the presence of atrial ﬁbrillation (AF), a mitral regurgita-
tion (MR)≥ 2, an aortic insufﬁciency (AI)≥ 2, the valvular redesign
and the degree of MS on the accuracy of the simpliﬁed PISA method.
Also we checked the correlation between PISA and simpliﬁed PISA.
Patients and methods.— This is a prospective study of 110 patients
(78 females and 32 males) having rheumatic MS with a mean age
of 47 years [22; 89]. Sixty-ﬁve of them (59%) were in sinus rhythm,
25 patients (23%) had an MR≥ 2, four patients (1.8%) had an AI≥ 2,
seventy patients (63.6%) had a Wilkins score≥ 8 and 35 patients
(32%) had non severe MS (SM> 1.5 cm2). The MVA was measured by
planimetry then by PISA in all patients. The simpliﬁed PISA was
calculated based on an angle alpha = 100◦ in all our patients.
Results.— There is no statistically signiﬁcant difference (P < 0.001)
between the mean mitral valve areas measured by simpli-
ﬁed PISA (1.30± 0.38 cm2) and those measured by planimetry
(1.37 cm2 ± 0.34). The correlation between planimetry and sim-
pliﬁed PISA is excellent (r = 0.93) even in the presence of AF
(r = 0.884, P < 0.001), MR≥ 2 (r = 0.833; P < 0.001) and a Wilkins
score≥ 8 (r = 0.86; P < 0.01). Our results are not statistically inter-
pretable for AI≥ 2 because of the reduced number of patients. The
correlation between the simpliﬁed PISA and planimetry is rather bad
in the case of non-severe MS (r = 0.22). We found a good correlation
between the MVA measured by simpliﬁed PISA compared to the PISA
with corrected angle (r = 0.86; P = 0.04).
Conclusion.— The simpliﬁed PISA provides a reliable measurement
of the MVA during the MS whatever the anatomic and clinical condi-
tions of MS. This simpliﬁcation would facilitate and extend the use
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Background.— Type (undersizing annuloplasty—UA- vs. mitral valve
replacement—MVR-) and outcome of surgical treatment of func-
tional mitral regurgitation (FMR) are still debated.
Objectives.— Early and mid-term outcome of patients operated for
symptomatic severe FMR; Comparison of respective results of UA
and MVR.
Methods.— Inclusion criteria:
— severe FMR due to either ischemic or non-ischemic cardiac dis-
ease;
—heart failure symptoms despite optimal medical treatment;
— LVEF < 40%.
Primary endpoints:
— in-hospital mortality;
— late CV mortality.
Secondary endpoints:
— evolution of LVEF after surgery;
— recurrence of MR.
Results.— Fifty-nine consecutive patients included between 1997
and 2011, mean age = 65± 10, ischemic disease in 41 (70%), heart
failure symptoms in all, LVEF = 36± 6%, ERO= 41± 17mm2. Surgical
procedures included 12UA and 47 MVR with only eight (13%) concom-
itant CABG. MVR and UA groups were comparable for age, ischemic
etiology, LVEF, ERO and sPAP (all P > 0.5). In-hospital mortality: 3.3%
overall, 8.3% in UA group and 2.1% in MVR group (P = 0.36). Eight-
year survival free from CV death: 58± 13% in the total population,
60± 18% in the UA group and 72± 10% in the MVR group (P = 0.48).
By multivariable analysis, older age (1.22 [1.05—1.42], P = 0.008)
and LV end-diastolic diameter (1.25 [1.05—1.49], P = 0.01) indepen-
dently predicted late mortality with borderline effect of pre-op
LVEF (1.1[0.99—1.2], P = 0.08) whereas type of surgery did not (1.7
[0,38—7.55], P = 0.48). LVEF did not change between preop and late
FU echo in the MVR group (36± 6% vs. 36± 10%, P = 0.68) but tended
to decrease in the UA group (37± 5.8% vs. 31± 12%, P = 0.1). In the
UA group, 50% of patients experienced recurrence of signiﬁcant MR
(mean postop ERO= 19± 4mm2) whereas no patients in the MVR
group presented with postop MR.
Conclusions.— Despite severe clinical and echocardiographic pre-
sentation, surgical treatment of FMR can be performed with an
acceptable operative risk and mid-term survival. MVR is a reason-
able approach, which does not expose patients to MR recurrence,
particularly frequent after UA.
http://dx.doi.org/10.1016/j.acvd.2013.03.043
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Location and thickness of annulus calciﬁcation
predicts paravalvular aortic regurgitation after
TAVI. Standardized segmentation of aortic annulus
through multimodality imaging techniques
V. Ciobotaru , E. Maupas , N. Durrleman
Clinique les Franciscaines, Nîmes, France
Since TAVI involves multimodality imaging to screen patients it is
highly important to standardize the report and the analysis process
of the AO valve.
Our aim.— To explore whether the precise location of the annu-
lus calciﬁcations could predict periprosthetical aortic regurgitation
(PAR) after TAVI.
Method.— We propose a standardized aortic annulus description
based on a ‘‘clock’’ segmentation. Cardiac CT was performed in
49 patients before and after TAVI and compared to the echo after
TAVI. Aortic Annulus was divided into 12 quadrants. Six o’clock
was deﬁned as the insertion of interatrial septum on the aortic
annulus. The calcic protrusion was assessed as the thickness of
calcic annular apposition.
Results.— Number of patients with PAR≥ 2: 18/49 (36%) of which
patients with two or more PAR (non-adjacent): 50% (9/18).
Correlation between annulus calcium location and PAR: P coef cor-
relation 0.93.
The annulus calcic protrusion was more predictive of PAR (AUC 0.9)
than the aortic calcic score (AUC 0.6).
The thickness of the protrusive calcic annular apposition correlates
with the grade of the AO regurgitation.
Conclusion.— We propose a standardized aortic annulus clockwise
segmentation to describe aortic annular calciﬁcations and peripros-
thetical regurgitations, to improve inter-modality imaging analysis.
We found:
—a very strong correlation between the annulus calciﬁcation loca-
tion, the sites and number of periprosthetical regurgitations;
— that the thickness of the annulus calcic protrusion predicts the




Survey on practices: Severe aortic stenosis and
new syndromes of paradoxical low gradient aortic
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Objectives.— Paradoxical low gradient aortic stenosis is a new entity
for which the optimal management approach remains debated. The
aim of the study was to show the heterogeneity of practices due
to the lack of recommendations concerning the management of
patients having an aortic stenosis.
Methods.— From June to November 2012, a survey was conducted
in all graduated cardiologists of the ‘‘Nord-Pas-de-Calais’’ region
(France). A multiple-choice test was performed concerning the
exploration and management of patients having a severe aortic
stenosis. They were asked about examinations made in routine and
proposed treatments through brief clinical cases with echocardiog-
raphic data.
Results.— Three hundred and thirteen cardiologists were surveyed.
The exercise test was retained by 52.7% of the practitioners for
the asymptomatic severe aortic stenosis to unmask symptoms.
According to guidelines, 91.4% of the cardiologists proposed sur-
gical treatment for the symptomatic severe aortic stenosis; 81.5%
of the practitioners performed a stress echocardiography using
Dobutamine for patients having a low gradient aortic stenosis
with a depressed left ventricular function to differentiate a true
severe aortic stenosis and a pseudosevere aortic stenosis. Surgical
treatment was considered in 58.9% of cases for patients having a
paradoxical low ﬂow— low gradient aortic stenosis and in only 22.8%
of cases for the normal ﬂow— low gradient aortic stenosis, for which
cardiologists chose to perform other investigations in a ﬁrst time.
Conclusion.— Contrary to normal ﬂow/low gradient, paradoxical
low ﬂow/low gradient aortic stenosis was complementary explored
